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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
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earned patent term adjustment. See 37 CFR 1 .704(b). 
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closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 11 . 453 O.G. 21 3. 
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Application Papers 
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11 )□ The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 
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Priority under 35 U.S.C. §§ 1 1 9 and 1 20 
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1 .□ Certified copies of the priority documents have been received. 
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3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 
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Application/Control Number: 09/405,716 Page 
Art Unit: 2877 

DETAILED ACTION 
Claim Objections 

The numbering of claims is not in accordance with 37 CFR 1.126 which requires the 
original numbering of the claims to be preserved throughout the prosecution. When claims are 
canceled, the remaining claims must not be renumbered. When new claims are presented, they 
must be numbered consecutively beginning with the number next following the highest 
numbered claims previously presented (whether entered or not). 

Misnumbered claims 73-130 have been renumbered 68-125. The following Office 
Action will refer to the re-numbered claims. 

Election/Restrictions 

Claims 83-87 have been withdrawn from further consideration pursuant to 37 CFR 
1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Election was made without traverse in an interview with James Hsue on April 1 1,2002. 

Examiner's Amendment 

An examiner's amendment to the record appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later than the 
payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview with 
James Hsue on April 18, 2002. 

The application has been amended as follows; 
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Claim 68, line 1, "72" has been changed to -67-. 
Claim 69, hne 1, "72" has been changed to -67--, 

Claim Objections 

Claim 17 is objected to because of the following informalities: redundant word 
"rotating" in line 6. Appropriate correction is required. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubhc use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 29-33, 35-36, 70-75, and 77-78 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Finarov (5,333,052). 

As to claim 29, Finarov discloses a system for automatic optical inspection, comprising: 

providing a beam of radiation having a polarized component and supplying radiation 
from the beam to the sample (col. 5, lines 3-6); 

detecting radiation form the beam after modification by the sample (col. 6, lines 50-52); 

modulating the polarization of the beam of radiation prior to its detection using a rotating 
polarizer or rotating phase modulator (col. 6, lines 55-65); 

passing the modulated radiation through a fixed or rotating linear polarizer prior to its 
detection (col. 6, lines 60-65); and 

deriving one or more ellipsometric parameters of the sample (col. 7, lines 50-52). 
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Finarov differs from the claimed invention in that the incident radiation is not specifically 
disclosed as having any polarization components, however since unpolarized light has infinitely 
many linearly polarized components, the limitation is inherently met. 

As to claims 30 and 71, Finarov discloses everything claimed, as applied above, in 
addition the element is continually rotated (col. 6, lines 60-65). 

As to claims 31 and 72, Finarov discloses everything claimed, as applied above, in 
addition the detecting step detects radiation during rotation of the element (col. 7, lines 1-10). 

As to claims 32 and 73, Finarov discloses everything claimed, as applied above, in 
addition unpolarized light is passed through a fixed linear polarizer (col. 6, lines 55-65) 

As to claims 33 and 74-75, Finarov discloses everything claimed, as applied above, in 
addition broadband radiation is provided (col. 2, line 23). 

As to claims 35 and 77, Finarov discloses everything claimed, as applied above, in 
addition ellipsometric parameters are derived (col. 4, lines 55-65), 

As to claims 36 and 78, Finarov discloses everything claimed, as applied above, in 
addifion the system of Finarov is not calibrated and the ellipsometric parameters are determined 
(col. 7, Hnes 50-52). 

As to claims 70, Finarov discloses a system for automafic optical inspection, comprising: 
a source (10, col. 6, line 48); 
a detector (14, col. 6, line 52); 
optics (63, col. 8, lines 25-28); 

rotating polarizing element and a fixed or rotating linear polarizer (col. 6, lines 55-65); 

and 
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a system deriving one or more ellipsometric parameters (col. 7, lines 50-52). 
Finarov differs from the claimed invention in that the incident radiation is not specifically 
disclosed as having any polarization components, however since unpolarized light has infinitely 
many linearly polarized components, the limitation is inherently met. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

The changes made to 35 U.S. C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) do not apply to the examination of this application as the application being examined 
was not (1) filed on or after November 29, 2000, or (2) voluntarily published under 35 U.S.C. 
122(b). Therefore, this application is examined under 35 U.S.C. 102(e) prior to the amendment 
by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

Claims 90-94, 107-1 1 1 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Aspnesetal. (5,900,939). 

As to claims 90, 92, 107, and 109, Aspnes '939 discloses a thin film measurement 
ellipsometer, comprising: 

measuring a sample by means of an ellipsometer(2) to provide a first signal(col. 6, line 

17); 

measuring the sample by means of an optical instrument to provide a second signal (col. 
9, lines 5-10); and 

deriving from information in the first and second signals parameters of the sample and 
ellipsometer (col. 2, lines 40-45 and col. 9, lines 10-30). 



Application/Control Number: 09/405,716 Page 6 

Art Unit: 2877 

As to claims 91 and 108, Aspnes '939 discloses everything claimed, as applied above, in 
addition the sample (4) is an internal reference, and system is calibrated using the measurements 
(col. 3, line 35). 

As to claims 93 and 110, Aspnes '939 discloses everything claimed, as applied above, in 
addition the beam (106) has a polarized component and is supplied to the sample (4) and 
radiation from the sample is detected (col. 8, lines 12-15), the polarization modulated prior to 
detection (col. 6, lines 41-50), and ellipsometric parameters are derived (col. 8, lines 15-18), 

As to claims 94 and 111, Aspnes '939 discloses everything claimed, as applied above, in 
addition the modulation happens without restriction to the magnitude of the modulation (col. 6, 
lines 41-50). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentabilit>' shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 9, 11-16, 37-39, 46, 48-49, 51-53 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Finarov (5,333,052) in view of Chen et al. (5,581,350). 

As to claim 1, Finarov discloses a system for automatic optical inspection, comprising: 

providing a beam of radiation having a polarized component and supplying radiation 
from the beam to the sample (col. 5, lines 3-6); 

detecting radiation form the beam after modification by the sample (col. 6, lines 50-52); 
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modulating the polarization of the beam of radiation prior to its detection using a rotating 
polarizer or rotating phase modulator (coL 6, lines 55-65); and 

deriving one or more ellipsometric parameters of the sample (col. 7, lines 50-52). 

Finarov differs from the claimed invention in that system parameters are not derived, 
however to do so is well known as taught by Chen. Chen discloses a system for calibrating an 
ellipsometer that includes deriving system parameters (col. 4, lines 15-20). It would have been 
obvious to one having ordinary skill in the art at the time of invention to derive system 
parameters as a means for calibration of the system to ensure accurate measurements. 

As to claims 2-3, the system of Finarov and Chen discloses everything claimed, as 
applied above, in addition the modulating step modulates the beam before and after modification 
by the sample and includes rotation of a phase modulator or polarizer and rotation of a second 
polarizer or phase modulator (col. 6, lines 60-65) 

As to claim 9, the system of Finarov and Chen discloses everything claimed, as applied 
above, in addition a rotating polarizer (15) is used (Finarov, col. 7, lines 1-5). 

As to claims 11, 15, 46, and 48, the system of Finarov and Chen discloses everything 
claimed, as apphed above, in addition Chen provides the derivation of parameters related to the 
rotating polarizer (col. 4, lines 20-25). It would have been obvious to one having ordinary skill 
in the art at the time of invention to derive parameters related to the rotating polarizer to calibrate 
the system. 

As to claims 12 and 49, the system of Finarov and Chen discloses everything claimed, as 
applied above, in addition unpolarized radiation is passed through a fixed polarizer (Finarov, col. 
6, lines 48-56). 
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As to claims 13 and 51, the system of Finarov and Chen discloses everything claimed, as 
applied above, in addition broadband radiation is provided (Finarov, col. 2, line 23). 

As to claims 14 and 52, the system of Finarov and Chen discloses everything claimed, as 
applied above, with the exception of the wavelength range, however it would have been obvious 
to one having ordinary skill in the art at the time of invention to use 150-800 nm since it has been 
held that where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable range involves only routine skill. 

As to claims 16 and 53, the system of Finarov and Chen discloses everything claimed, as 
applied above, in addition the system of Finarov is not calibrated and the ellipsometric 
parameters are determined (col. 7, lines 50-52). 

As to claim 37, Finarov discloses a system for automatic optical inspection, comprising: 

a source (10, col. 6, line 48); 

optics (63, col. 8, lines 25-28); 

a detector (14, col. 6, line 520; 

modulating devices (15-17, col. 6, lines 55-65); and 

a system deriving one or more ellipsometric parameters (col. 7, lines 50-52). 

Finarov differs from the claimed invention in that system parameters are not derived, 
however to do so is well known as taught by Chen. Chen discloses a system for calibrating an 
ellipsometer that includes deriving system parameters (col. 4, lines 15-20). It would have been 
obvious to one having ordinary skill in the art at the time of invention to derive system 
parameters as a means for calibration of the system to ensure accurate measurements. 



Application/Control Number: 09/405,7 1 6 Page 9 

Art Unit: 2877 

As to claims 38-39, Finarov discloses everything claimed, as applied above, in addition 
the modulating device includes a phase modulator or polarizer and a rotator for rotating the 
polarizer or phase modulator (col. 6, lines 60-65). 

Claims 4-8, 40-44 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Finarov (5,333,052) and Chen et aL (5,581,350) and further in view ofAspnes (3,985,447). 

As to claims 4, 6-7, 40, 42, and 43, the system of Finarov and Chen discloses everything 
claimed, as applied above, in addition the modulator and polarizer are continually rotated at two 
speeds that form a ratio of two integers indivisible by the other (Aspnes, col. 1, lines 64-65 and 
col. 2, line 68). Finarov and Chen fail to specifically disclose rotation of the modulator and 
polarizer at different speeds, however to do so is well known as taught by Aspnes. Aspnes 
discloses a system for the measurement of thin films by polarized light that includes rotating the 
modulator and polarizer at different speeds (col. 2, line 63-col. 3, line 3). It would have been 
obvious to one having ordinary skill in the art at the time of invention to rotate the modulator 
and polarizer at different speeds for this corresponds to the selection of optimum parameters 
(Aspnes, col. 3, Hnes 4-5) and will provide information necessary to derive necessary 
information (Aspnes, col. 4, lines 10-15). 

As to claims 5 and 41, the system of Finarov, Chen, and Aspnes discloses everything 
claimed, as applied above, with the exception of the number or revolutions occurring during each 
measurement, however it would have been obvious to one having ordinary skill in the art at the 
time of invention to rotate the modulator or polarizer by any number necessary to make the 
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measurement since it has been held that where the general conditions of a claim are disclosed in 
the prior art, discovering the optimum or workable range involves only routine skill. 

As to claims 8 and 44, the system of Finarov, Chen, and Aspnes discloses everything 
claimed, as applied above, in addition radiation is detected during rotation (Finarov, col. 1, lines 
1-10 and Aspnes, col. 2, lines 35-40). 

Claims 10 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Finarov (5,333,052) and Chen et aL (5,581,350) and further in view of Vareille et al 
(5,018,863). 

As to claims 10 and 47, the system of Finarov and Chen discloses everything claimed, as 
applied above, with the exception of a fresnel rhomb as the rotating retarder, however to do so is 
well known as taught by Varielle. Varielle discloses an ellipsometric analysis system that 
includes a fresnel rhomb (col. 4, line 45) as the retarder. It would have been obvious to one 
having ordinary skill in the art at the time of invention to include a fresnel rhomb as disclosed by 
Varielle since is has been held that the selection of a known material on the basis of its suitability 
for the intended use is within the level of ordinary skill of a worker in the art. 

Claims 34 and 76 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Finarov (5,333,052). 

As to claims 34 and 76, Finarov discloses everything claimed, as applied above, with the 
exception of the wavelength range, however it would have been obvious to one having ordinary 
skill in the art at the time of invention to use 1 50-800 nm since it has been held that where the 
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general conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
range involves only routine skill. 

Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Finarov 
(5,333,052) and Chen et aL (5,581,350) and further in view ofNagata et aL (5,504,581). 

As to claim 45, the system of Finarov and Chen discloses everything claimed, as applied 
above, with the exception an instrument removing or inserting the modulator or polarizer, 
however the inclusion of such a device is well known as taught by Nagata. Nagata discloses a 
birefringence measuring system that includes an instrument removing or inserting the modulator 
or polarizer (col. 8, lines 20-26). It would have been obvious to one having ordinary skill in the 
art at the time of invention to include an instrument removing or inserting the modulator or 
polarizer to obtain an output of the detector with respect to the angles of rotation of the polarizer 
or modulator 

Claims 54-56 and 58 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Finarov (5,333,052) and Chen et aL (5,581,350) and further in view of Dill et aL (3,880,524) 

As to claims 54-56 and 58, the system of Finarov and Chen discloses everything 
claimed, as applied above, with the exception an optical element for diverting portion of the 
radiation to a position sensitive detector, however to do so is well known as taught by Dill. Dill 
discloses an automatic ellipsometer that includes an optical element for diverting portion of the 
radiation to a position sensitive detector that detects tilt and height of the sample (col. 9, lines 10- 
39 and col. 11, line 63-col. 12, Hne 38). It would have been obvious to one having ordinary skill 
in the art at the time of invention to use a position sensitive detector to detect tilt and height of 
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the sample because tilt and height deviation cause errors in the orientation of the reflected light 
beam. 

Claim 79 is rejected under 35 U.S.C. 103(a) as being unpatentable over Finarov 
(5,333,052) in view of Nagata et al (5,504,581). 

As to claim 79, Finarov discloses everything claimed, as applied above, with the 
exception an instrument removing or inserting the modulator or polarizer, however the inclusion 
of such a device is well known as taught by Nagata. Nagata discloses a birefringence measuring 
system that includes an instrument removing or inserting the modulator or polarizer (col. 8, lines 
20-26). It would have been obvious to one having ordinary skill in the art at the time of 
invention to include an instrument removing or inserting the modulator or polarizer to obtain an 
output of the detector with respect to the angles of rotation of the polarizer or modulator. 

Claims 80, 82, and 88-89 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Finarov (5,333,052) in view of Dill et aL (3,880,524). 

As to claims 80 and 82, Finarov discloses everything claimed, as applied above, with the 
exception an optical element for diverting portion of the radiation to a position sensitive detector, 
however to do so is well known as taught by Dill. Dill discloses an automatic ellipsometer that 
includes an optical element for diverting portion of the radiation to a position sensitive detector 
that detects tilt and height of the sample (col. 9, lines 10-39 and col. 1 1, line 63-coL 12, line 38). 
It would have been obvious to one having ordinary skill in the art at the time of invention to use 
a position sensitive detector to detect tilt and height of the sample because tilt and height 
deviation cause errors in the orientation of the reflected light beam. 
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As to claims 88-89, Finarov discloses a system for automatic optical inspection, 
comprising: 

a source (10, col. 6, line 48); 

optics (63, col, 8, lines 25-28); 

a detector (14, col. 6, line 520; 

modulating devices (15-17, col. 6, lines 55-65); and 

a system deriving one or more ellipsometric parameters (col. 7, lines 50-52). 

Finarov differs from the claimed invention in that optics are not provided to focus 
radiation form the sample in a direction away from a normal direction to the sample, however to 
do so is well known as taught by Dill. Dill discloses an automatic ellipsometer that includes an 
optical element for diverting portion of the radiation to a position sensitive detector that detects 
tilt and height of the sample (col. 9, lines 10-39 and col. 11, line 63-col. 12, line 38). It would 
have been obvious to one having ordinary skill in the art at the time of invention to use a position 
sensitive detector to detect tilt and height of the sample because tilt and height deviation cause 
errors in the orientation of the reflected light beam. 

Additionally, a cylindrical objective is not provided, however to do so would have been 
obvious to one having ordinary skill in the art since it has been held that the selection of a known 
material on the basis of its suitability for the intended use is within the level of ordinary skill of a 
worker in the art. 

Claims 95, 97-101, 103-105, 112, 114-117, 119-121, and 123-125 are rejected under 35 
U. S C. 103(a) as being unpatentable over Aspnes et al (5,900,939) in view of Gee (3,904,293). 
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As to claims 95, and 112, Aspnes '939 discloses everything claimed, as applied above, in 
addition film thickness information is obtained (col. 2, Hne 43). Aspnes '939 differs from the 
claimed invention in that the depolarization caused by the sample is not obtained, however to do 
so is well known as taught by Gee. Gee discloses a surface measurement system that measures 
depolarization of the sample (see abstract). It would have been obvious to one having ordinary 
skill in the art at the time of invention to measure depolarization since light scatter from the 
surface causes depolarization of the light and measurement of depolarization ensures complete 
characterization of the sample surface. 

As to claims 97, 103, 114, 119, and 123-125, Aspnes '939 discloses a thin film 
measurement ellipsometer, comprising: 

measuring a sample by means of an ellipsometer(2) to provide a first signal(col. 6, line 

17); 

measuring the sample by means of an optical instrument to provide a second signal (col. 
9, lines 5-10); and 

deriving from information in the first and second signals parameters of the sample (col. 9, 
lines 10-30). 

Aspnes '939 differs from the claimed invention in that the depolarization caused by the 
sample is not obtained, however to do so is well known as taught by Gee. Gee discloses a 
surface measurement system that measures depolarization of the sample (see abstract). It would 
have been obvious to one having ordinary skill in the art at the time of invention to measure 
depolarization since light scatter from the surface causes depolarization of the light and 
measurement of depolarization ensures complete characterization of the sample surface. 
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As to claim 98, Aspnes '939 discloses everything claimed, as applied above, in addition 
another sample is measured by an ellipsometer to provide signals for calibration (col. 2, lines 41- 
43). 

As to claims 99, 104, 115, and 120, Aspnes '939 discloses everything claimed, as applied 
above, in addition the beam (106) has a polarized component and is supplied to the sample (4) 
and radiation from the sample is detected (col. 8, lines 12-15), the polarization modulated prior 
to detection (col. 6, lines 41-50), and ellipsometric parameters are derived by a processor (col. 8, 
lines 15-18). 

As to claims 100, 105, 116, and 121, Aspnes '939 discloses everything claimed, as 
applied above, in addition the modulation happens without restriction to the magnitude of the 
modulation (col. 6, hnes 41-50). 

As to claims 101 and 117, Aspnes '939 discloses everything claimed, as applied above, 
in addition parameters of the ellipsometer are derived (col. 10, lines 20-30). 



Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. See In re Goodman, 1 1 F.3d 1046, 29 USPQ2d 2010 (Fed. 
Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); /« re Van Omum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 
1970);and, In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be used to 
overcome an actual or provisional rejection based on a nonstatutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.130(b). 

Effective January 1 , 1 994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must flilly comply with 37 
CFR 3.73(b). 
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Claims 17-36, 59-65, and 67-69 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 17-36 of 
copending Application No. 09/298,007. Although the conflicting claims are not identical, they 
are not patentably distinct from each other because the claims include the same subject matter. 
In fact the only difference in the claims is the use of a second rotating linear polarizing element 
('007) as opposed to a second rotating polarizing element. It would have been obvious to one 
having ordinary skill in the art at the time of invention to include a linear polarizing element 
since it would amount to the selection of a known material on the basis of its suitability for the 
intended use. 

This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. 

Allowable Subject Matter 

Claims 50, 57, 81, 96, 102, 106, 113,1 18, and 122 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: the 
prior art of record, taken alone or in combination, fails to disclose or render obvious the inclusion 
of a second fixed linear polarizer, wherein the system derives orientations of planes of the first 
and second linear polarizers or the use of diffraction gratings or two pellicle beam splitters to 
direct a portion of light modulated by the device to position sensitive detector, deriving 
depolarization caused by the sample over a spectrum of wavelengths. 
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Any inquiry concerning this communication or earlier communications from tiie 
examiner should be directed to Zandra V. Smith whose telephone number is (703) 305-7776. 
The examiner can normally be reached on 7:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Frank G. Font can be reached on (703)308-4881. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7722 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-0530. 




/Zandra Smith 
Patent Examiner 
Art Unit 2877 
May 2, 2002 




